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(54) Method for manufacturing a tire 

(57) When a green tire (4) is molded on a bladder 
(20) in molding step and then carried into the mold of a 
vulcanizer In vulcanization step to vulcanization-mold 
the green tire, the upper bead (4c') and lower (4c) bead 
of the green tire (4) are connected and fixed through a 
center post (22) as they are retained by the bladder (20) 
kept in the airtight state by an upper ring ( 1 9) and a lower 
ring (14) until the molded green tire (20) has been car- 



ried into the mold of the vulcanizer, and a pressure gas 
is sealed into the bladder (20) located in the internal 
space of the green tire (4) to lay it in the expanded state, 
whereby the green tire (4) can be carried between the 
steps and carried into the mold in the state maintaining 
a fixed shape. Accordingly, the deformation of the green 
tire (4) can be prevented, and the slippage of supporting 
center of the green tire (4) when set in the vulcanizer 
can be sufficiently reduced. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention: 

[0001] This invention relates to a method for manu- 
facturing a tire for vulcanization-molding a green tire. 

Description of the Related Art: 

[0002] In the manufacture of a tire, a carcass assem- 
bly that is a basic component of tire is assembled and 
molded on an inflated drum in a molding machine of 
molding step, the tire assembly is taken out from the 
- drum, lateral beads thereof are grasped by a rim, and 
air is then sealed into the tire to inflate it. Thereafter, a 
belt member and a tread member are stuck onto the out- 
er surface of the carcass assembly, whereby a green ^ 
tire is molded. 

[0003] The green tire is then grasped by the chucking 
mechanism of a carrying device, carried out from the 
molding step, and carried to vulcanization step after car- 
ried to and temporarily stored in a storehouse on the 
basis of a production plan, or directly carried from the 
molding step to the vulcanization step, in the vulcaniza- 
tion step, the green tire placed in a prescribed carrying- 
in position is grasped by the chucking loader of a vul- 
canlzer, carried to between opened molds, and set so 
that a bladder is located within the tire hole. Thereafter, 
the molds are clamped, and a high-temperature, high- 
pressure gas is supplied into the bladder, whereby the 
bladder is extended and closely fitted to the tire inner 
wall surface. The tire inner wall surface is pressed in the 
mold direction with heating through the bladder, where- 
by the tire grooves of the molds are formed on the tread 
of the green tire, and the resulting green tire is vulcan- 
ized by heating from the outside and inside by the heat- 
ed molds and the bladder exposed to the high-temper- 
ature pressure gas. 

[0004] However, In the above-mentioned convention- 
al method, even if the green tire is precisely formed in 
the molding machine, the rubber-made green tire is apt 
to deform in the course of carrying since it is grasped by 
the chucking mechanism to take and place it in the car- 
ry ing-in position of the storehouse or vulcanization step, 
and then re-grasped again to carry it into the vulcanizer. 
Therefore, when the green tire is carried into the vulcan- 
izer, the supporting center of the green tire is significant- 
ly slipped, which brings about the problem that the pre- 
cision of vulcanization molding is apt to deteriorate. 

SUMMARY OF THE INVENTION 

[0005] It is therefore an object of this invention to pro- 
vide a method for manufacturing a tire capable of sig- 
nificantly reducing the slippage of supporting center of 
the green tire in the carrying to the vulcanizer. 



[0006] The method of this invention comprises mold- 
ing a green tire in molding step and carrying it into the 
mold of a vulcanizer In vulcanization step to vulcaniza- 
tion-mold the green tire, in which the upper bead and 

5 lower bead of the green tire are connected and fixed as 
they are kept In the airtight state until the molded green 
tire has been carried into the mold of the vulcanizer. and 
a pressure gas is sealed to the internal space of the 
green tire to lay it in the expanded state. According to 

^0 the above constitution, since the green tire is carried be- 
tween the respective steps and carried into the mold in 
the state maintaining a fixed shape, the deformation in 
carrying of the green tire can be prevented. Thus, when 
the green tire is set In the vulcanizer, the slippage of 

^5 supporting center of the green tire can be sufficiently re- 
duced. 

[0007] The method of this invention comprises mold- 
ing a green tire on a bladder in molding step and carrying 
it into the mold of a vulcanizer in vulcanization step to 

20 vulcanization-mold the green tire, in which the upper 
bead and lower bead of the green tire are connected 
and fixed as they are kept in the airtight slate until the 
molded green tire has been carried into the mold of the 
vulcanizer, and a pressure gas is sealed to the bladder 

25 located in the internal space of the green tire to lay it in 
the expanded state. According to the above constitution, 
since the green tire is carried between the respective 
steps and carried into the mold in the state maintaining 
a fixed shape, the deformation of the green tire can be 

30 prevented. Thus, when the green tire is set in the vul- 
canizer, the slippage of supporting center of the green 
tire can be sufficiently reduced. 
[0008] In the above-described method, the bladder 
has a low drawable material difficult to deteriorate under 

35 high-temperature environment as the component, and 
it is formed into the shape of the tire inner wall surface 
in the vulcanized tire obtained by vulcanization molding 
the green tire. According to this constitution, the green 
tire can be precisely formed and also vulcanization- 

^ molded. The bladder may have a plurality of magnetic 
members on the surface. According to this, since the 
magnetic members can be directly heated by use of an 
induction heating coil, the temperature can be raised to 
the vulcanization temperature in a short time. 

45 [0009] The above-mentioned method is further char- 
acterized by performing the vulcanization molding in the 
vulcanizer while maintaining the connection and fixation 
between the upper bead and lower bead of the green 
tire. Since the connection and fixation between the up- 

50 per bead and lower bead is maintained when the high- 
temperature, high-pressure pressure gas is supplied to 
the internal space of the green tire to press the tire inner 
wall surface in the mold direction, the opening of the 
mold can be surely prevented even if the clamping force 

55 to the mold is small. According to this, the frame Struc- 
ture of the vulcanizer for imparting the clamping force to 
the mold can be set to a specification corresponding to 
a small clamping force, and the vulcanizer can be con- 
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sequently miniaturized to reduce the cost. 
[0010] The method of this invention comprises ar- 
ranging a retaining mechanism in a tire molding ma- 
chine in molding step; molding a green tire around the 
retaining mechanism; connecting and fixing the upper s 
bead and lower bead of the green tire while keeping 
them in the airtight state; sealing a pressure gas to the 
internal space of the green tire to expand It prior to the 
taking-out from the molding step; carrying the green tire 
to vulcanization step In this state; and vulcanization- 10 
molding the green lire within the mold of a vulcanizer in 
the vulcanization step. Further, this method comprises 
arranging a retaining mechanism and a bladder In a tire . 
molding machine in molding step; molding a green tire 
on the bladder; keeping the bladder In the airtight state; is 
sealing a pressure gas to the bladder located in the in- 
ternal space of the green tire to expand it prior to the 
taking-out of the green tire from the molding step; car- 
rying the green tire to vulcanization step In this state; 
and vulcanization-molding the green tire within the mold 20 
of a vulcanizer in the vulcanization step. According to 
this, since the green tire is carried between the respec- 
tive steps and canrled into the mold In the. state main- 
taining a fixed shape, the deformation In carrying of the 
green tire can be prevented. Thus, when the green tire 25 
is set in the vulcanizer, the slippage of supporting center 
of the green tire can be sufficiently reduced. 
[0011] In the above method, the bladder has a low 
drawable material difficultto deteriorate under high-tem- 
perature environment as the component, and it is 30 
formed into the shape of the tire inner wall surface in the 
vulcanized tire obtained by vulcanization molding the 
green tire. The bladder may have a plurality of magnetic 
members on the surface. Further, the retaining mecha- 
nism may have an induction heating coil, so that the vul- 35 
canization molding is performed with addition of a high 
frequency power in the vulcanization molding by the vul- 
canizer. Since the magnetic members can be directly 
heated by use of the Induction heating coil, the temper- 
ature can be raised to the vulcanization temperature In 40 
a short time. 

[0012] In the above method, the retaining mechanism 
may be provided with an upper bladder ring and a lower 
bladder ring to seal the pressure gas after the upper 
.edge and lower edge of the bladder are held by both the 45 
rings. In the method according to claim 8, the green tire 
may be carried into storage step prior to the carrying into 
the vubanizatlon step, preheated during the storage, 
and then carried to the vulcanization step. 

50 

BRIEF DESCRIPTION OF THE DRAWINGS 



[0013] 



FIG. 1 is an illustrating view showing a series of 55 
steps in the manufacture of a tire; 
FIG. 2 is an illustrating view showing the state of 
molding a green tire; 



FIG. 3 is an exploded perspective view showing the 

essential part of the green tire; 

FIG. 4 is an illustrating view showing the state of 

storing the green tire with preheating in storage 

step; 

FIG. 5 Is an Illustrating view showing the state of 
carrying the green tire to a vulcanizer in vulcaniza- 
tion step; 

FIG. 6 Is an illustrating view showing the state of 
clamping the mold; 

FIG. 7 is an Illustrating view showing the mold- 
clamped state; and 

FIG. 8 is an Illustrating view showing the state of 
vulcanization molding. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 4] One embodiment of this Invention Is further de- 
scribed on the basis of FIG. 1 to FIG. 8. The method for 
manufacturing a tire according to this embodiment Is ap- 
plicable to a production system having at least a molding 
step of molding a green tire 4 and a vulcanization step 
of vulcanization-molding the green tire 4 as shown In 
FIG. 1 , and further having a storage step of temporarily 
storing the green tire 4 prior to vulcanization molding 
according to a production plan. 
[0015] The vulcanization step includes a vulcanizer 1 
for vulcanization-molding the green tire 4. The vulcan- 
izer 1 comprises a mold fixed part 2 set in a prescribed 
height position and a mold elevating part 3 rising and 
falling relative to the mold fixed part 2 as shown in FIG. 
5. The green tire 4 comprises, as shown In FIG. 3, a 
carcass assembly 51 bent at both ends, metallic bead 
wires 52 provided In the bent parts of the carcass as- 
sembly 51 , a rubber inner liner 53 stuck onto the Iriside 
surface of the carcass assembly 51 , rubber tread mem- 
bers 54 and sidewall members 55 stuck to the outside 
surface and side circumferential surfaces of the carcass 
assembly 51 , respectively, and a metallic belt member 
56 provided on the carcass assembly 51 between the 
sidewall member 55, .whereby metallic members (the 
bead wires 52. the belt member 56) are provided within 
the tire inner part surrounded by thick fread 4a- and 
beads 4c. 4c'. 

[0016] The mold elevating part 3 comprises, as shown 
in FIG. 5. an upper side mold 25 to make contact with 
the upper sidewall 4b* of the green tire 4, a split mold 26 
situated In the circumferential direction of the tread 4a 
of the green tire 4, a first mold elevating mechanism 27 
for raising and lowering the upper side mold 25 and the 
slide segment 26a of the split mold 26. an upper heating 
mechanism 28 for heating the upper side mold 25 to a 
prescribed temperature, a second mold elevating mech- 
anism 29 for raising and lowering the upper heating 
mechanism 28 and the fixed ring 26b of the split mold 
26. and a support member 30 for supporting the mech- 
anisms 27-29. 
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[00171 The upper heating mechanism 28 comprises a 
disc-like upper platen 32. The upper platen 32 has an 
internal space to which high-temperature vapor is sup- 
plied, and it is heated by the vapor supplied to the inter- 
nal space to heat the upper side mold 25 in planer form. 
The upper healing mechanism 28 further comprises a 
platen support 33 for supporting the upper platen 32 and 
a heat insulating plate 32 interposed between the upper 
platen 32 and the platen support 33 so as to prevent the 
heat transfer from the upper platen 32 to the platen sup- 
port 33. 

[0018] The bar member 35 of the first mold elevating 
mechanism 27 is inserted through the center of the up- 
per heating mechanism 28 in such a manner as to be 
movable upward and downward. A disc-like slide plate 
36 is provided on the lower end of the bar member 35. 
The upper side mold 25 is fixed on the side closer to the 
center in the lower surface center of the slide plate 36. 
An upper bead ring 40 formed so as to make contact - 
with the upper bead 4c' of the green tire 4 is provided 
on the inside part of the upper side mold 25. An annular 
third induction heating coil 41 is provided within the up- 
per bead ring 40. A high frequency power source 24 of 
FIG. 8 is connected to the third induction heating coil 41 . 
and the third induction heating coil 41 preferentially in- 
duction-heats the bead wire 52 of the upper bead 4c* by 
applying a strong high frequency magnetic field by the 
supply of high frequency power to the upper bead 4c' of 
the green tire 4. 

[0019] A plurality of slide segments 26a formed of a 
nonmagnetic material such as aluminum is formed on 
the lower surface periphery of the slide plate 36. Each 
slide segment 26a is arranged at equal Intervals on a 
concentric circle about the upper side mold 25, and en- 
gaged in such a manner as to be movable in the central 
direction. A fixed ring 26b formed of a nonmagnetic ma- 
terial is arranged on the outside of the slide segments 
26a, and the fixed ring 26b is fixed to the lower surface 
edge of the upper platen 32 so as to radially protrude 
and recess the slide segments 26a while engaging with 
the outside surfaces of the slide segments 26a. The 
slide segments 26a form a cylindrical mold according to 
the tread 4a of the green tire 4 when they are moved 
toward the center by the fixed ring 26b. 
[0020] The mold fixed part 2 is arranged under the 
thus-constituted mold elevating part 3. The mold fixed 
part 2 comprises a lower side mold 5 to make contact 
with the lower sidewall 4b of the green tire 4, a lower 
heating mechanism 9 for heating the lower side mold 5 
to a prescribed temperature, a central mechanism 10 
provided in the center part of the lower heating mecha- 
nism 9 and the lower side mold 5, and a base frame 1 1 
for supporting the central mechanism 10 and the lower 
heating mechanism 9. 

[0021] The lower heating mechanism 9 connprises a 
disc-like lower platen 6 for supporting the lower side 
mold 5 in planer fonm as shown in FIG. 6. The lower 
platen 6 has an internal space to which high-tempera- 



ture vapor is supplied, and it is heated by the vapor sup- 
plied to this internal space to heat the lower side mold 
5 in planer form. The lower heating mechanism 9 further 
comprises a platen support 7 for supporting the lower 

5 platen 6 and a heat insulating plate 8 interposed be- 
tween the lower platen 6 and the platen support 7 to pre- 
vent the heat transfer from the lower platen 6 to the plat- 
en support 7. The central mechanism 10 is provided in 
the center of the thus-constituted lower heating mecha- 

10 nism 9, and the central mechanism 10 is provided with 
a retaining mechanism 71 as an essential part. 
[0022] The retaining mechanism 71 is attachable and 
detachable relative to the mold fixed part 2 (the lower 
heating mechanism 9 and the lower side mold 5), and it 

15 comprises, as shown in FIG. 5, a bladder 20, a lower 
- bladder ring 14 retaining the lower edge of the bladder 
20. an upper ring 19 retaining the upper edge of the blad- 
der 20. and a center post 22 slidably provided through 
the center of the'lower bladder ring 14 and the upper 

20 ring 19 and capable of mutually connecting and fixing 
both the rings 1 4, 1 9 in the following connecting relation 
and positional relation. 

[0023] The lower ring 12 has a lower bead ring 13 
formed so as to make contact with the lower bead 4c of 

25 the green tire 4. the lower bladder ring 14 provided on 
the upper surface of the lower bead ring 13 to nip the 
lower edge of the bladder 20. and a clamp ring hub 1 5 
provided on the inner side of the lower bladder ring 14 
as shown in FIG. 6. Feeding and discharge passages 

30 1 5a, 1 5b for passing a heated and pressurized medium 
such as vapor or nitrogen gas are formed in the clamp 
ring hub 15. The feeding and discharge passages I5a, 
15b are extended from the upper end surface of the 
clamp ring hub 1 5 to the lower end surface thereof, and 

35 the lower ends of the feeding and discharge passages 
15a, 15b are connected to a heated and pressurized 
medium supplying device not shown through pipings 
17a, 17b and opening and closing valves 17b, I7b in 
such a manner as to be connectable and disconnecta- 

40 ble. 

[0024] An annular first induction heating coil 1 8 is pro- 
vided within the lower bead ring 13. The high frequency 
power source 24 of FIG. 8 for supplying high frequency 
power is connected to the first induction heating coil 18 

45 in such a manner as to be connectable and disconnect- 
able. The first induction heating coil 18 preferentially in- 
duction-heats the bead wire 52 of the lower bead 4c by 
applying a strong high frequency magnetic field by the 
supply of high frequency power to the lower bead 4c of 

50 the green tire 4. 

[0025] The center post 22 is airtightly erected in the 
center of the thus-constituted lower ring 12 in such a 
manner as to be vertically slidable. The upper ring 1 9 is 
provided on the upper end of the center post 22. The 

55 upper ring 1 9 has an upper bladder ring 2 1 , and the up- 
per bladder ring 21 nips the upper edge of the bladder 
20, On the other hand, a post elevating mechanism not 
shown for raising and lowering the center post 22 to an 
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optional height position is connected to the lower end of 
the center post 22 in such a manner as to be connect- 
able and dlsconnectable, and the post elevating mech- 
anism constitutes the central mechanism 1 0 with the re- 
taining mechanism 71 . When the vulcanized tire rs car- 
ried out, the post elevating mechanism lifts up the upper 
edge of the bladder 20 to raise the center post 22 to the 
upper limit position so that the bladder 20 is set to a di- 
ameter smaller than the tire hole of the green tire 4, and 
when the green tire 4 is vulcanization-molded, it lowers 
the center post 22 to extend the bladder 20 to the diam- 
eter contactable with the tire inner wall surface of the 
green tire 4. 

[0026] The bladder 20 extended and contracted by 
the center post 22. which presses the tire inner wall sur- 
face in the mold direction by the supply of the pressu- 
rized medium in the vulcanization molding of the green 
tire 4. has a low drawable material difficult to deteriorate 
under high-temperature environment as the compo- 
nent. The low drawable material is formed into substan- 
tially the same shape as the tire inner wall surface in the 
vulcanized tire obtained by vulcanization-molding the 
green tire 4. In the bladder 20, polyester is adapted as 
the low drawable material difficult to deteriorate under 
high-temperature environment, and it is formed of a 
bladder body 20a consisting of the polyester formed Into 
substantially the same shape as the tire inner wall sur- 
face of the vulcanized tire, and a plurality of magnetic 
members 20b provided at equal intervals on the surface 
of the bladder body 20a as shown in FIG. 8. The mag- 
netic member 20b consists of a magnetic metallic thin 
film such as mesh metal or metal evaporated film, and 
is formed so that the part corresponding to the tread 4a 
of the green tire 4 has an area larger than the other part. 
[0027] The low drawable material means a material 
having a physical value of elongation percentage small- 
er than a conventional bladder rubber (for example, 
butyl rubber) under the high-temperature environment 
of vulcanization temperature, and the elongation per- 
centage under the high temperature environment of 
200°C, particularly, is preferably within the range of 5%- 
15%. With the elongation percentage less than 5%. the 
force for uniformly pressing the whole green tire 4 is re- 
duced In vulcanization molding, resulting In insufficient 
molding property, and with above 15%, it is difficult to 
precisely vulcanization-mold the green tire 4 similarly to 
the conventional bladder rubber (for example, butyl rub- 
ber). 

[0028] As the low drawable material difficult to deteri- 
orate under high-temperature environment, a knitted 
product or woven fabric using a fiber such as nylon, ar- 
amid, paraphenylene benzobisoxazole (PBO) and the 
like, in addition to the above-mentioned polyester, mesh 
metal, high density fiber, carbon-containing fiber, metal- 
coated fiber, resin-coated fiber, and the like can be 
adapted, and these material can be used in a mingled 
form with at least one thereof. Examples of such a min- 
gled form include the form of a laminated structure of 



laminating a mesh metal on a polyester film or evapo- 
rating a metal film on the polyester film, the form of even- 
ly or unevenly interweaving a metal-coated fiber with a 
high-density fiber, and the like. Further. In order to impart 

5 airtightness, the form of impregnating or coating a base 
material such as the above knitted product or woven fab- 
. ric with at least one of resin and elastomer such as flu- 
orine or silicon Is also adapted. These forms are prop- 
erly selected according to the design specification of the 

to bladder (the presence or strength of the heating by In- 
duction heating). 

[0029] A second induction heating coil 23 is arranged 
within the bladder 20. The second induction heating coil 
23 is provided around the center post 22, and it is set to 

15 a coil height smaller than the closest distance of the up- 
per bladder ring 21 and the lower bladder ring 1 4 and to 
a coil diameter smaller than the outer diameter of both 
the rings 21 , 14 so as not to make contact with the con- 
tracted bladder 20. The second induction heating coil 

20 23 is arranged so as not to make contact with both the 
rings 21 , 14 even if the upper bladder ring 21 is moved 
down to the lower limit position. The high frequency 
power source 24 is connected to the second induction 
heating coil 23 in such a manner as to be connectable 

25 and dlsconnectable, and the second induction heating 
coil 23 preferentially induction-heats the magnetic mem- 
bers 20b of the bladder 20 by applying a strong high 
frequency magnetic field by the supply of high frequency 
power to the bladder 20. 

30 [0030] The thus-constituted retaining mechanism 71 
Is carried, as shown in FIG. 1 , among the vulcanization 
step, storage step and molding step by a carrying device 
43 of FIG. 5. It functions as a molding drum in the mold- 
ing step, functions to prevent the deformation of the 

35 green tire 4 and the slippage of supporting center in the 
storage step or during the carrying between the steps, 
and functions as the essential part of the above central 
mechanism 10 in the vulcanization step. 
[0031] The molding step includes a single-stage type 

40 tire molding machine 61. The tire molding machine'61 
may be of two-stage type. The tire molding machine 61 
comprises a first drive, unit 62 and a second drive unit 
63 as shown in FIG. 2.- The first drive unit 62 and-the 
jsecond drive unit 63 are provided with a first chuck 

45 mechanism 64 and a second chuck mechanism 65, re- 
spectively. The chuck mechanisms 64. 65 have chuck 
members 64a. 65a capable of retaining the centers of 
the upper ring 19 and lower ring 12 of the retaining 
mechanism 71 , respectively. Both the chuck mechanism 

50 64, 65 are arranged opposite to each other so that the 
rotating axes are present on the same straight line, and 
hfiutually interlocked so as to rotate at the same rotating 
speed and stop at the same rotating angle. The first 
chuck mechanism 64 can be protruded and recessed in 

55 the rotating axial direction to extend and contract the 
ring space between the upper ring 19 and lower ring 12 
of the retaining mechanism 71 at the time of carrying 
and molding the green tire 4. 
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[0032] The tire molding machine 61 further comprises 
a pressure gas supplying device 66. The pressure gas 
supplying device 66 is connectable and disconnectable 
to one opening and closing vaive 1 7a to expand the 
green tire 4 as shown by the two-dot chain line in the 
drawing by supplying a pressure gas to the bladder 20 
at the time of taking out the green tire 4. Thus, the green 
tire 4 formed in the molding step is carried, as shown in 
FIG. 1 . in the state retained by the retaining mechanism 
71 , and carried to the storage step or vulcanization step, 
which is the after step. 

[0033] The storage step to which the green tire 4 is 
carried from the molding step includes a storehouse 80 
as shown in FIG. 1. The storehouse 80 has a plurality 
of storage parts 81 for storing the green tire 4 in the state 
retained by the retaining mechanism 71 . Each storage 
part 81 comprises, as shown in FIG. 4. a cylindrical plac- 
ing base 82 formed so as to make contact with the lower 
surface of the lower ring 12. a preheating induction heat- - 
ing coil 83 provided so as to surround the green tire 4 
on the placing base 82. and a high frequency power 
source 84 for supplying a high frequency power to the 
preheating induction heating coil 83. The preheating in- 
duction heating coil 83 preferentially induction-heats the 
belt member 56 of the tread 4a by applying a strong high 
frequency magnetic field by the supply of high frequency 
power from the high frequency power source 84 to the 
tread 4a of the green tire 4. 

[0034] The method for manufacturing a tire in the 
above constitution is further described. 
[0035] As Shown in FIG. 2. the first drive unit 62 of the 
tire molding machine 61 pulls the first chuck mechanism 
64 into the device, whereby the ring space between the 
upper ring 19 and lower ring 12 of the retaining mecha- 
nism 71 is extended to extend the bladder 20 retained 
by both the rings 1 9, 21 in a drum shape. The pressure 
gas supplying device 66 is connected to the one opening 
and closing valve 17a to supply the pressure gas from 
the device 66 into the bladder 20, whereby the drum 
shape is maintained by the internal pressure. 
[0036] After the pressure gas supplying device 66 is 
then separated from the opening and closing valve 1 7a, 
materials for the inner liner 53 and the carcass assembly 
51 are supplied to the surface of the bladder 20 while 
both the chuck mechanisms 64. 65 are rotated at an 
equal speed to rotate the dojm-like bladder 20 or stop 
the rotation, and the molding, sticking or embedding of 
each material is performed. Thereafter, the pressure 
gas supplying device 66 is connected to the one opening 
and closing valve I7a, and the first chuck mechanism 
64 is protruded while further supplying the pressure gas 
from the device 66 to the bladder 20, whereby both sur- 
faces of the bladder 20 are extended in a protruding 
curved form as shown by the two-dot chain line in the 
drawing. The shaping is performed while maintaining 
the shape of the bladder 20 by the large internal pres- 
sure, whereby the green tire 4 consisting of a plurality 
of layers including the belt member 56 and the bead wire 



52 is formed as shown in FIG. 3. 
[0037] The upper ring 1 9 and lower ring 1 2 of the re- 
taining mechanism 71 are connected and fixed through 
the center post 22. and the first chuck mechanism 64 is 

5 separated from the upper ring 1 9. After the center part 
of the upper ring 19 is grasped by the carrying device 
48 of FIG. 5, the chuck mechanism 65 is separated from 
the lower ring 12, and the retaining mechanism 71 is 
pulled out, whereby the green tire 4 is taken out from 

10 the tire molding machine 61 together with the retaining 
mechanism 71 . When a waiting time is present up to the 
vulcanization molding of the green tire 4. the green tire 
4 is carried to the storage step as it is expanded and 
retained by the retaining mechanism 71 as shown in 

15 FIG. 1 , and stored with preheating according to the fol- 
lowing operation. 

[0038] The retaining mechanism 71 retaining the 
green tire 4 is positioned above the placing base 82 as 
shown in FIG. 4. The retaining mechanism 71 is lowered 

20 and placed on the placing base 82. whereby the green 
tire 4 is stored together with the retaining mechanism 
71 . Thereafter, the high frequency power from the high 
frequency power source 84 is supplied to the preheating 
induction heating coil 83, whereby a strong high fre- 

25 quency magnetic field is applied to the tread 4a of the 
green tire 4 to induction-heat the belt member 56 of the 
tread 4a, The high frequency magnetic field generated 
by the preheating induction heating coil 83 induction- 
heats also the bead wires 52 of the beads 4c, 4c'. Since 

30 the thick tread 4a and beads 4c, 4c' of the green tire 4 
are thus heated from the tire internal part even if the 
green tire 4 is stored under room temperature environ- 
ment, the reduction in temperature of the green tire 4 is 
never caused, and the green tire 4 can be heated to a 

35 temperature close to the vulcanization temperature de- 
pending on the degree of the application of high frequen- 
cy magnetic field. 

[0039] In the vulcanization molding of the green tire 
4, the green tire 4 is carried into the vulcanization step 

40 as it is retained by the retaining mechanism 71 , and vul- 
canization-molded according to the following operation. 
The mold elevating part 3 is raised as shown in FIG. 5 
and located above the mold fixed part 2. Thereafter, the 
green tire 4 is carried between the mold fixed part 2 and 

45 the mold elevating part 3 together with the retaining 
mechanism 71 by the carrying device 43. When the re- 
taining mechanism 71 is located above the center of the 
mold fixed part 2. the retaining mechanism 71 is lowered 
and engaged with the mold fixed part 2. After the con- 

50 nection and fixation between the upper ring 1 9 and the 
lower ring 1 2 through the center post 22 is released, the 
center post 22 of the retaining mechanism 71 is con- 
nected to the post elevating mechanism not shown, and 
the opening valves 17a. 17b and the induction heating 

55 coils 18. 23, 41 are connected to a heated and pressu- 
rized medium supplying device not shown and the high 
frequency power source of FIG. 8, respectively, to make 
the retaining mechanism 71 function as the central 
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mechanism 10. 

[0040] The cylinder rod 38a is protruded from the sec- 
ond cylinder member 38 of FIG. 5, and the bar member 
35 is protruded from the first cylinder member 37, 
whereby the upper heating mechanism 28 and the slide 5 
plate 36 are lowered and separated to each other as 
shown in FIG. 6, and the slide segments 26a are circum- 
ferentially moved. Thereafter, the mold elevating part 3 
is lowered as the separated state between the upper 
heating mechanism 28 and the slide plate 36 is kept to 10 
locate the green tire 4 on the inner side of the slide seg- 
ments 26a, and the slide segments 26a are moved to- 
ward the center by the fixed ring 26b. As shown in FIG. 
7. each slide segment 26a is made to abut with each 
other to form a cylindrical mold corresponding to the 
tread 4a of the green tire 4, and the upper side mold 25 
and the lower side mold 5 are made to abut with the 
upper and lower parts of this mold, respectively, where- 
by the clamping of the mold is completed. 
[0041] The upper platen 32, the lower platen 6, and 20 
the split mold 26 are heated to a desired temperature 
by the supply of high-temperature vapor to heat the up- 
per and lower side molds 25. 5 by both the platens 6. 
23 and also make the split mold 26 itself generate heat, 
whereby the green tire 4 surrounded by the molds 25, 25 
5, 25a' is heated from the outer surface side. A pressure 
medium such as high-temperature, high-pressure vapor 
or nitrogen gas is supplied into the bladder 20 through 
the piping 17a, whereby the green tire 4 is pressed to 
the inner wall surface of the mold by the bladder 20. The 3o 
heat of the high-temperature, high-pressure pressure 
medium is transferred to the green tire 4 through the 
bladder 20, whereby the green tire 4 is heated from the 
inner surface side. 

[0042] Further, the high frequency power from the 55 
high frequency power source 24 is supplied to each of 
the induction heating coils 18, 23. 41. 39 as shown in 
FIG. 8. The first induction heating coil 18 and third in- 
duction heating coil 41 which received the high frequen- 
cy power preferentially induction-heat the bead wires 
52, 52 provided within both the beads 4c, 4c' by applying 
strong high frequency magnetic fields to theiower bead 
4c and upper bead 4c' of the green tire 4. The fourth 
induction heating coil 39 preferentially induction-heats 
.the belt member 56 provided within the tread 4a by ap- ^5 
plying the high frequency magnetic field to the tread 4a 
of the green tire 4 since the split mold 26 is formed of a 
nonmagnetic material. Accordingly, in addition to the 
heating from the outer surface side and inner surface 
side, the green tire 4 is heated also from the tire internal so 
part in the thick beads 4c, 4c' and tread 4c. Therefore, 
the temperature of the whole tire can be raised to the 
vulcanization temperature in a short time. Further, when 
the green tire 4 is preheated in the storage step, the tem- 
perature of the green tire 4 can be raised to the vuIcan- 55 
tzation temperature in a shorter time. 
[0043] The second induction heating coil 23 which re- 
ceived the high frequency power applies a strong high 
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frequency magnetic field to the magnetic member 20b 
of the bladder 20 to make the bladder 20 itself generate 
heat. Since the delay of the transfer time of heat by the 
bladder 20 can be thus minimized vyhen the heat of the 
pressure medium is transferred to the green tire 4 
through the bladder 20, the green lire 4 is heated to the 
vulcanization temperature in a further shorter time. The 
vulcanization molding of the green} tire 4 is performed 
while keeping the green tire at the vulcanization temper- 
ature. 

[0044] During the vulcanization molding of the green 
tire 4, the bladder 20 presses the green tire 4 in the mold 
direction so as to mold the green tire'4. At this time, since 
the bladder 20 is formed of the low drawable material 
having substantially the same shape as the tire inner 
wall surface of the vulcanized tire, the shape of the tire 
inner wall surface of the vulcanized tire can be surely 
made emergent even If the pressure of the pressure me- 
dium is slightly fluctuated. Thus, when the molding of 
the green tire 4 is performed with pressing by the blad- 
der 20, a precisely molded vulcanized tire can be ob- 
tained. 

[0045] When the vulcanized tire is thus obtained, the 
mold is opened according to the operation reverse to 
the above-described operation as shown in FIG. 6, and 
the center post 22 is raised to contract the bladder 20. 
The vulcanized tire 4' is pulled out of the retaining mech- 
anism 71 as shown in FIG. 2. the retaining mechanism 
71 is taken to the outside, and the yulcanized tire 4' is 
carried to the after step, while the retaining mechanism 
71 is carried to the molding step. Thereafter, a new 
green tire 4 is carried in to repeat the vulcanization mold- 
ing according to the above operation. Even if such a vul- 
canization molding is repeated, the low drawable mate- 
rial of the bladder 20 can maintain the initial property 
because it is difficult to deteriorate under high-temper- 
ature environment. Therefore, the bladder 20 can make 
the shape of the tire inner wall surface of the vulcanized 
tire surely emergent even in the stage where the vulcan- 
ization molding is highly frequently repeated, and used 
over a long period. 

[0046] As described. above, in the method of this em- 
bodiment, when the green tire 4 is molded on the blad- 
der 20 in the molding step and then carried into the mold 
of'the vulcanizer 1 in the vulcanization step to vulcani- 
zation-mold it, the upper bead 4c' and lower bead 4c of 
the green tire 4 are connected and fixed through the 
center post 22 as they are retained by the bladder 20 
kept in the airtight state by the upper ring 19 and the 
lower ring 1 2 until the molded greet) tire 4 has been car- 
ried into the mold of the vulcanizer 1 in the vulcanization 
step, and a pressure gas is sealed into the bladder 20 
located in the intemal space of the green tire 4 to extend 
the bladder 20, thereby expanding the green tire 4, 
[0047] This embodiment is illustrated with respect to 
the bladder method of manufacturing the tire by use of 
the bladder 20. but it is applicable also to thebladderless 
method of manufacturing the tire without using the blad- 
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der 20. Namely, it may comprise connecting and fixing 
the upper bead 4c' and lower bead 4c of the green tire 
4 through the center post 22 while keeping them in the 
airtight state by the upper ring 19 and the lower ring 12 
until the green tire 4 molded in the molding step has 
been carried into the mold of the vulcanizer i , and seal- 
ing the pressure gas to the internal space of the green 
tire 4 to directly expand the green tire 4. 
[0048] According to the above stnjcture. since the 
green tire 4 is carried between the steps and carried into 
the mold in the state maintaining a fixed shape, the de- 
formation in carrying of the green tire 4 can be prevent- 
ed. Thus, when the green tire 4 is set in the vulcanizer, 
the slippage of supporting center of the green tire 4 can 
be sufficiently reduced. 

[0049] Although both the rings 19.12 (both the beads 
4c'. 4c) are connected and fixed through the center post 
22 in this embodiment, a connecting and fixing joint 
mechanism can be provided between the upper ring 19 - 
and the lower ring 12 without being limited to the above. 
[0050] In the vulcanization molding of FIG. 7, the up- 
per ring 1 9 and the lower ring 12 are desirably connect- 
ed and fixed through the center post 22 or other joint 
mechanisms. In this case, since the connection and fix- 
ation between the upper bead 4c' and the lower bead 
4c can be maintained when the high-temperature, high- 
pressure pressure gas is supplied to the internal space 
of the green tire 4 to press the tire inner wall surface in 
the mold direction, the opening of the mold can be surely 
prevented even if the clamping force to the mold is small. 
Thus, since the frame structure of the vulcanizer l for 
imparting the clamping force to the mold can be set to 
a specification con-esponding to a small clamping force, 
the vulcanizer 1 can be consequently miniaturized to re- 
duce the cost. 

[0051] When a green tire is molded on a bladder in 
molding step and then carried into the mold of a vulcan- 
izer in vulcanization step to vulcanization-mold the 
green tire, the upper bead and lower bead of the green 
tire are connected and fixed through a center post as 
they are retained by the bladder kept in the airtight state 
by an upper ring and a lower ring until the molded green 
tire has been carried into the mold of the vulcanizer, and 
a pressure gas is sealed into the bladder located in the 
internal space of the green tire to lay it in the expanded 
state, whereby the green tire can be carried between 
the steps and carried into the mold in the state maintain- 
ing a fixed shape. Accordingly, the deformation of the 
green tire can be prevented, and the slippage of sup- 
porting center of the green tire when set in the vulcanizer 
can be sufficiently reduced. 



Claims 

1 . A method for manufacturing a tire comprising: 
molding a green tire in molding step; and 



10 



15 



20 



connecting and fixing the upper bead and lower 
bead of the green tire while keeping them in the 
airtight state and sealing a pressure gas to the 
intemal space of the green tire to lay it in the 
expanded state until the molded green tire has 
been carried into the mold of a vuteanizer. 

2. A method for manufacturing a tire according to 
claim 1 , wherein the vulcanization molding in the 
vulcanizer is performed while maintaining the con- 
nection and fixation between the upper bead and 
lower bead of the green tire. 

3. A method for manufacturing a tire comprising: 

molding a green lire on a bladder in molding 
step; and 

connecting and fixing the upper bead and lower 
bead of the green tire while keeping them in the 
airtight state and sealing a pressure gas into 
the bladder located in the internal space of the 
green tire to lay it in the expanded state until 
the molded green tire has been carried into the 
mold of a vulcanizer. 
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4. A method for manufacturing a tire according to 
claim 3. wherein the bladder has a low drawable 
material difficult to deteriorate under high-tempera- 
ture environment as the component, and it is formed 
into the shape of the tire inner wall surface in the 
vulcanized tire obtained by vulcanization molding 
the green tire. 



5. A method for manufacturing a tire according to 
35 Claim 3, wherein the vulcanization molding in the 
vuteanizer is performed while maintaining the con- 
nection and fixation between the upper bead and 
lower bead of the green tire. 

40 6. A method for manufacturing tire comprising: 



arranging a retaining mechanism in a tire mold- 
ing machine in molding step; 
molding a green tire around the retaining mech- 
anism; 

connecting and fixing the upper bead and lower 
bead of the green tire while keeping them in the 
airtight state; 

sealing a pressure gas to the internal space of 
the green tire to expand it prior to the taking-out 
from the molding step; 

carrying the green tire to vulcanization step in 
this state; and 

vulcanization-molding the green tire within the 
mold of a vulcanizer in the vulcanization step. 
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7. A method for manufacturing a tire according to 
claim 6. wherein the vulcanizatk)n molding in the 



8 



3NSOOCID: <EP 109072SA2J_> 



15 EP 1 090 729 A2 

vulcanlzer Is performed while maintaining the con- 
nection and fixation between the upper bead and 
lower bead of the green tire. 

8. A method for manufacturing a tire comprising: 5 

arranging a retaining mechanism and a bladder 
in a tire molding machine in molding step; 
molding a green tire on the bladder; 
keeping the bladder in the airtight state; io 
sealing a pressure gas into the bladder located 
in the interna) space of the green tire to expand 
It prior to the taking-out of the green tire from 
the molding step; 

carrying the green tire into vulcanization step in is 
this stale; and 

vulcanization-molding the green tire within the 
mold of a vulcanlzer in the vutoanlzatlon step. 

9. A method for manufacturing a tire according to 20 
claim 8, wherein the bladder has a low drawable 
material difficult to deteriorate under high-tempera- 
ture environment as the component, and it Is formed 

in the shape of the tire inner wail surface in the vul- 
canized tire obtained by vulcanization-molding the 
green tire. 

10. A method for manufacturing a tire according to 
claim 9, wherein the bladder has a plurality of mag- 
netic members on the surface. 30 

11. A method for manufacturing a tire according to 
claim 8, wherein the vulcanization molding In the 
vulcanlzer is performed while maintaining the con- 
nection and fixation between the upper bead and 35 
lower bead of the green tire. 

12. A method for manufacturing a tire according to 
claim 8, wherein the retaining mechanism is provid- 
ed with an induction heating coil, so that the vulcan- 40 
Ization molding is performed by adding a high fre- 
quency power in the vulcanization molding by the 
vulcanlzer. 

-13. A method for manufacturing a tire according to ^5 
claim 8, wherein the retaining mechanism is provid- 
ed with an upper bladder ring and a lower bladder 
ring to seal the pressure gas to the bladder after the 
upper edge and lower edge of the bladder are re- 
tained by both the rings. so 

14. A method for manufacturing a tire according to 
claim 8, wherein the green tire is carried into storage 
step prior to the carrying into the vulcanization step, 
preheated during the storage, and then carried into ss 
the vulcanization step. 
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ried into the mold of the vulcanizer, and a pressure gas 
is sealed into the bladder (20) located in the internal 
space of the green tire (4) to lay it in the expanded state, 
whereby the green tire (4) can be carried between the 
steps and carried into the mold in the state maintaining 
a fixed shape. Accordingly, the deformation of the green 
tire (4) can be prevented, and the slippage of supporting 
center of the green tire (4) when set in the vulcanizer 
can be sufficiently reduced. 
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